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PROBLEM TO BE SOLVED: To provide a thin film electron source matrix 
with high electron emission efficiency and easiness in erecting a spacer, 
and to provide a display device with higher brightness, a higher image 
quality and higher yield, 

SOLUTION: Passivation layer 17 is formed of an insulator that has an 
electron emission portion formed on upper bus electrodes 15 and 16 and an 
opening portion formed on contact portion between upper electrodes and 
upper bus electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more lower electrodes prepared in the direction of a line (or train) The insulating layer 
of the electron emission section formed on the aforementioned lower electrode A protection insulating 
layer thicker than the aforementioned insulating layer which restricts the aforementioned electron 
emission section The up electrode which covers the aforementioned electron emission section The up 
bus electrode which is prepared in the direction of a train (again lameness), and serves as a feeder of the 
aforementioned up electrode It is the thin film type electron source equipped with the above, and is 
characterized by forming the passivation membrane to which the portion to which the aforementioned 
up electrode contacts the aforementioned up bus electrode serves as the aforementioned electron 
emission section from the insulator which carried out opening on the aforementioned up bus electrode, 
and forming an up electrode layer in the aforementioned passivation membrane top and opening of the 
aforementioned passivation membrane, and being cut with the level difference of the aforementioned 
opening. 

[Claim 2] Two or more lower electrodes prepared in the direction of a line (or train) The insulating layer 
of the electron emission section formed on the aforementioned lower electrode A protection insulating 
layer thicker than the aforementioned insulating layer which restricts the aforementioned electron 
emission section The up electrode which covers the aforementioned electron emission section It is the 
2nd up bus electrode which the aforementioned electron emission section surrounds the 1st up bus 
electrode not crossing and the aforementioned electron emission section although it becomes the feeder 
of the aforementioned up electrode prepared in the direction of a train (again lameness), and supplies 
electric power to the aforementioned up electrode. The portion to which it is the thin film type electron 
source equipped with the above, and the aforementioned electron emission section and the 
aforementioned up electrode contact the up bus electrode of the above 2nd, And the passivation 
membrane which the portion which a part of up bus electrode of the above 1st and a part of both of the 
up bus electrode of the above 2nd expose becomes from the insulator which is carrying out opening It is 
formed on the above 1st and the 2nd up bus electrode, an up electrode layer On the aforementioned 
passivation membrane, And it is characterized by connecting by the aforementioned up electrode layer 
from which it is formed in opening of the aforementioned passivation membrane, and is cut with the 
level difference of the aforementioned opening, and the above 1st and the 2nd up bus electrode were 
disconnected by the aforementioned opening. 

[Claim 3] Two or more lower electrodes prepared in the direction of a line (or train) The insulating layer 
of the electron emission section formed on the aforementioned lower electrode A protection insulating 
layer thicker than the aforementioned insulating layer which restricts the aforementioned electron 
emission section The up electrode which covers the aforementioned electron emission section The 2nd 
up bus electrode which surrounds the 1st up bus electrode and aforementioned electron emission section 
which the aforementioned electron emission section does not intersect although it becomes the feeder of 
the aforementioned up electrode which was prepared in the direction of a train (again lameness), and 
consisted of same material, and supplies electric power to the aforementioned up electrode, The 
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connection object of the up bus electrode of the above 1st and the 2nd up bus electrode which consist of 
a part of component [ at least ] of the up bus electrode of the above 1st, and the 2nd up bus electrode It is 
the thin film type electron source equipped with the above, and is characterized by to form the 
passivation membrane which the portion to which the aforementioned electron emission section and the 
aforementioned up electrode contact the up bus electrode of the above 2nd becomes from the insulator 
which is carrying out opening on the above 1st and the 2nd up bus electrode, and to form an up electrode 
layer in the aforementioned passivation membrane top and opening of the aforementioned passivation 
membrane, and to be cut with the level difference of the aforementioned opening. 
[Claim 4] The aforementioned passivation membrane is glass, such as SiO, Si02, the Lynn silica glass, 
and boro-silicated glass, Si3N4, and aluminum203. Thin film type electron source given in the claim 1 
characterized by being any one or those cascade screens of organic compound insulators, such as a 
polyimide, or any 1 term of 3. 

[Claim 5] 4 is [ a claim 1 or ] the display with which it is characterized by sticking the substrate which 
has the thin film type electron source of a publication, and the substrate which has the phosphor screen 
which applied the fluorescent substance through a spacer and frame part material, and being stopped by 
the vacuum either. 

[Claim 6] The aforementioned spacer is display according to claim 5 which is glass or a tabular spacer 
made from ceramics, and is characterized by being arranged between the passivation membrane covered 
with the aforementioned up electrode layer on the aforementioned up bus electrode or the up bus inter- 
electrode gap portion of the above 1st, and the black matrix of the aforementioned phosphor screen. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has the three-tiered structure of a lower 
electrode, an insulating layer, and an up electrode, and relates to the thin film type electron source which 
emits an electron into a vacuum, and the display using this. 
[0002] 

[Description of the Prior Art] A thin film type electron source impresses voltage between the up 
electrode- lower electrodes of the three-layer diaphragm structure of for example, an up electrode- 
insulating-layer-lower electrode, and makes an electron emit into a vacuum from the front face of an up 
electrode. For example, there are an MIM (Metal-Insulator-Metal) type which carried out the laminating 
of the metal-insulator-metal, an MIS (Metal-Insulator-Semiconductor) type which carried out the 
laminating of the metal-insulator-semiconductor electrode, a thing which carried out the laminating of 
the cascade-screen-metal or semiconductor electrode of a metal-insulator and a semiconductor. The 
MIM type is stated to JP,7-65710,A. The principle of operation of a thin film type electron source was 
shown in drawing 2. If driver voltage Vd is impressed between the up electrode 13 and the lower 
electrode 1 1 and the electric field in an insulating layer 12 are made into about 1-10 MV/cm, the 
electron near [ in the lower electrode 1 1 ] the Fermi level will penetrate an obstruction according to a 
tunnel phenomenon, will be poured in to the conduction band of an insulating layer 12 and the up 
electrode 13, and will serve as a hot electron. What has the energy beyond the work function phi of the 
up electrode 13 among these hot electrons is emitted into a vacuum 20. 

[0003] If this thin film electron source makes two or more up electrodes 13 and two or more lower 
electrodes 1 1 intersect perpendicularly and a matrix is formed, since it can generate an electron ray from 
arbitrary places, it can use for the electron source of display. 

[0004] Until now, electron emission is observed from the MIM (Metal-Insulator-Metal) structure of Au- 

aluminum203 -aluminum structure etc. 

[0005] 

[Problem(s) to be Solved by the Invention] A thin film type electron source makes the up electrode 13 
penetrate, and makes the hot electron accelerated by the insulating layer 12 emit into a vacuum. 
Therefore, thickness of the up electrode 13 is made very thin with about several nm, in order to lessen 
dispersion of a hot electron. 

[0006] If the front face of the up electrode 13 is polluted with the organic substance etc., hot electrons 
will be scattered about and, as for such a thin film type electron source, electron emission efficiency will 
fall. In the conventional thin film type electron source, when processing the up electrode 13 according to 
a phot process, the front face of the up electrode 13 was polluted with the resist, and electron emission 
efficiency was falling by about 1 figure. Therefore, for recovery of electron emission efficiency, the 
cleaning process by ashing was required. This process needs [ not giving the damage by the charge up 
etc., and ] careful cautions for the insulating layer 12 of a thin film type electron source, and the yield at 
the time of manufacture tends to fall. 
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[0007] Moreover, although a display panel is created by confining the substrate in which the thin film 
type electron-source matrix was formed, and the face-plate which applied the fluorescent substance in 
lamination and a vacuum by frit glass junction through frame part material when using a thin film type 
electron-source matrix for display, in order to support atmospheric pressure, it is necessary to the large- 
sized display panel of about 5 inches or more of vertical angles to stand a spacer. Usually, in order to 
stand a spacer to the gap between the lower electrodes 1 1 or between up bus electrodes (or up electrode 
13) so that the damage to a thin film type electron source may not be given, it needs precise position 
control. When position control is inadequate, a thin film type electron source may receive a damage, and 
the manufacture yield tends to fall. 

[0008] Moreover, a thin film type electron source has the thickness of an insulating layer 12 as thin as 
about lOnm in order to use a tunnel phenomenon. Although the method of forming an insulating layer 
12 usually uses the method of creating the ultra-thin insulating layers 12, such as an anode oxidation 
method and the oxidizing [ thermally ] method, by thickness uniform at a large area, and membraneous 
quality, when mixing of a foreign matter and the film of the lower electrode 1 1 have a defect, a defect 
will arise in an insulating layer 12. Especially when carrying out a simple matrix drive, since sufficient 
driver voltage Vd is no longer impressed, it stops being able to carry out electron emission, and the 
amount of electron emission will fall, and a line defect will produce other normal thin film type electron 
sources on wiring of the lower electrode 1 1 in which a defective part exists, and the up electrode 13. In 
such a case, the use to display etc. is impossible. When using for display, they are several 100,000 - 1 
million numbers about the ultra-thin insulating layer 12. It is difficult to have to form and to form a 
defect- free thin film type electron-source matrix. Although carried out, even when a defect arises in a 
****** type electron source, it limits to a point defect and it is necessary to make it not produce a line 
defect. 

[0009] The first purpose of this invention is to be making an ashing process unnecessary, offer the high 
thin film type electron source of electron emission efficiency, and offer [ offer the thin film type electron 
source which can process an up electrode layer, without using a phot process, ] the high display of the 
manufacture yield by high brightness. 

[0010] Moreover, it is to offer the high-definition display with which the arrangement place of a spacer 
is optimized and with which a spacer is not conspicuous while it offers the thin film type electron source 
which cannot receive a damage easily, makes position control easy and raises the manufacture yield of 
display, even if the second purpose of this invention stands a spacer. 

[00 11] Furthermore, the third purpose of this invention offers the thin film type electron-source matrix 

which a line defect does not produce, and is to improve the manufacture yield of display. 

[0012] 

[Means for Solving the Problem] Two or more lower electrodes by which the above-mentioned first and 
the second purpose are prepared in the direction of a line (or train), The insulating layer of the electron 
emission section formed on the aforementioned lower electrode, and a protection insulating layer thicker 
than the aforementioned insulating layer which restricts the aforementioned electron emission section, It 
is the thin film type electron source which has the up electrode which covers the aforementioned 
electron emission section, and the up bus electrode which is prepared in the direction of a train (again 
lameness), and serves as a feeder of the aforementioned up electrode. The aforementioned electron 
emission section, The passivation membrane which the aforementioned up electrode becomes from the 
insulator in which the portion in contact with the aforementioned up bus electrode carried out opening It 
realizes by being formed on the aforementioned up bus electrode, and forming an up electrode layer in 
the aforementioned passivation membrane top and opening of the aforementioned passivation 
membrane, and being cut with the level difference of the aforementioned opening. 
[0013] Moreover, two or more lower electrodes by which the above-mentioned first or the third purpose 
is prepared in the direction of a line (or train), The insulating layer of the electron emission section 
formed on the aforementioned lower electrode, and a protection insulating layer thicker than the 
aforementioned insulating layer which restricts the aforementioned electron emission section, Were 
prepared in the up electrode which covers the aforementioned electron emission section, and the 
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direction of a train (again lameness). The 1st up bus electrode which the aforementioned electron 
emission section does not intersect although it becomes the feeder of the aforementioned up electrode, 
And it is the thin film type electron source which has the 2nd up bus electrode which surrounds the 
aforementioned electron emission section and supplies electric power to the aforementioned up 
electrode. The aforementioned electron emission section, the portion to which the aforementioned up 
electrode contacts the up bus electrode of the above 2nd, And the passivation membrane which the 
portion which a part of up bus electrode of the above 1st and a part of both of the up bus electrode of the 
above 2nd expose becomes from the insulator which is carrying out opening It is formed on the above 
1st and the 2nd up bus electrode, an up electrode layer On the aforementioned passivation membrane, 
And it realizes from connecting by the aforementioned up electrode layer from which it is formed in 
opening of the aforementioned passivation membrane, and is cut with the level difference of the 
aforementioned opening, and the above 1st and the 2nd up bus electrode were disconnected by the 
aforementioned opening. 

[0014] Moreover, it is realizable also by connecting the 1st up bus electrode and the 2nd up bus 
electrode instead of connection of the above 1st by the aforementioned up electrode layer and the 2nd up 
bus electrode with the connection object which consists of a part of component [ at least ] of the up bus 
electrode of the above 1st, and the 2nd up bus electrode. 
[0015] 

[Embodiments of the Invention] The example 1 of this invention which realizes the example 1 above- 
mentioned first and the second purpose is explained using drawing 3-12. The metal membrane for lower 
electrodes is first formed on the substrate 10 of insulation, such as glass, aluminum and aluminum alloy 
are used as a lower electrode material. Here, the aluminum-Nd alloy which did the 2 atomic-weight % 
dope of Nd was used. For example, the sputtering method is used for membrane formation. Thickness 
was taken as 300 nm. After membrane formation forms the lower electrode 1 1 of a stripe configuration 
as shown in drawing 3 according to a phot process and an etching process. Etching uses the wet etching 
in the mixed-water solution of phosphoric acid, an acetic acid, and a nitric acid. 
[0016] Next, the formation method of the protection insulating layer 14 and an insulating layer 12 is 
explained using drawing 4 and 5. The mask of the portion which serves as the electron emission section 
on the lower electrode 1 1 first is carried out by the resist film 19, and other portions are anodized thickly 
alternatively and it considers as the protection insulating layer 14. The protection insulating layer 14 of 
100V, then thickness about 136 nm is formed in formation voltage. Next the resist film 19 is removed 
and the front face of the remaining lower electrodes 1 1 is anodized. For example, the insulating layer 12 
of thickness about 10 nm is formed on 6 V, then the lower electrodes 1 1 in formation voltage. 
[0017] Next, the up bus electrode layer which serves as a feeder to the up electrode 13 as shown in 
drawing 6 is formed by the sputtering method. Using a cascade screen here, W was used as a material of 
the up bus electrode lower layer 15, and the aluminum-Nd alloy was used as a material of the up bus 
electrode upper layer 16. Moreover, the thickness makes the bus electrode lower layer 15 thin with 
several nm - about lOnm of numbers so that the up electrode 13 formed later may not be disconnected in 
the level difference of the up bus electrode lower layer 15, and the up bus electrode upper layer 16 forms 
membranes thickly with about several lOOnm in order to consider as making electric supply enough and 
the stopper film in the case of etching of the passivation membrane formed later. 
[0018] Then, as shown in drawing 7, the cascade screen of an up bus electrode is processed in the 
direction which intersects perpendicularly in the lower electrode 1 1 in the shape of a stripe according to 
a phot process and an etching process. Etching ********** s the aluminum-Nd alloy of the up bus 
electrode upper layer 16, and W of the up bus electrode lower layer 15 continuously. As for W, etching 
should just use the wet etching in the mixed-water solution of ammonia and a hydrogen peroxide among 
the mixed- water solution of phosphoric acid, an acetic acid, and a nitric acid for example, about an 
aluminum-Nd alloy. 

[0019] Next, as shown in drawing 8, the insulator layer used as a passivation membrane 17 is formed. 
Generally a passivation membrane 17 is used as a passivation membrane by the semiconductor device 
etc., and can use a ******** thing. That is, as a material, it is glass, such as SiO, Si02, the Lynn silica 
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glass, and boro-silicated glass, Si3N4, and aluminum203. A polyimide etc. can be used. Moreover, as a 
forming-membranes method, a sputtering film, a vacuum deposition film, a chemical-vapor-deposition 
film, the applying method, etc. can be used. For example, glass and polyimides, such as a vacuum 
deposition method, the Lynn silica glass, and boro-silicated glass, can use the rotation applying method 
etc. for membrane formation of the sputtering method, a chemical-vapor-deposition method, and SiO at 
membrane formation of Si02, aluminum 203, Si3N4, etc. In this example, Si3N4 film which formed 
membranes by the spatter was used. Since protection of a thin film type electron source is the purpose, 
thickness is thickly formed with about 0.3-lmm. 

[0020] Then, as shown in drawing 9, the electron emission section and the up electrode 13 formed later 
carry out opening of the field including the circumference of the electron emission section in contact 
with the up bus electrode lower layer 15 to a passivation membrane 17 according to a phot process and 
an etching process. This processing should just use the dry etching method which used CF4. Since the 
dry etching method using fluoride system etching gas, such as CF4, ********** s the insulator of a 
passivation membrane 17 by the high selection ratio to aluminum alloy of the up electrode upper layer 
16, it can process only a passivation membrane 17 by using the up electrode upper layer 16 as a stopper 
film. As succeedingly shown in drawing 10, wet etching of the up bus electrode upper layer 16 of the 
electron emission section is carried out in the mixed- water solution of phosphoric acid, an acetic acid, 
and a nitric acid. Although this etchant ********** s aluminum alloy, W of the insulator which a 
passivation membrane 17 uses, and the up bus electrode lower layer 15 hardly ********** s . Therefore, 
it is accepted up bus electrode upper 16, and ********** s by the high selection ratio. Therefore, to a 
passivation membrane, the up bus electrode upper layer 16 retreats inside, and the eaves-like passivation 
membrane 1 7 is formed. 

[0021] Next, as shown in drawing 1 1, W of the up bus electrode lower layer 15 is **********ed 
according to a phot process and an etching process, and opening of the electron emission section is 
carried out. Under the present circumstances, the up electrode 13 and contact which are formed later can 
be taken by processing it so that W of the up bus electrode lower layer 15 may extend in an electron 
emission section side from the up bus electrode upper layer 16 and a passivation membrane 17. 
[0022] Finally spatter membrane formation of an up electrode layer is performed. Thickness is several 
nm, using the cascade screen of Ir, Pt, and Au as an up electrode 13. Here, it could be 3nm. The thin film 
type electron source after forming an up electrode layer to drawing 1 is shown. The formed thin up 
electrode 13 contacts W of the up bus electrode lower layer 15 which extends in an electron emission 
section side, and serves as the structure where electric power is supplied from the up bus electrode upper 
layer 16 and a passivation membrane 17 while being cut with the level difference of opening of a 
passivation membrane 17 and dissociating for every electron source. Therefore, the phot process for up 
electrode 13 processing becomes unnecessary, and contamination by the resist is lost. 
[0023] Moreover, the composition sections other than up electrode 13 are covered with the thick 
passivation membrane 17, and the thin film type electron source of this example becomes strong on a 
mechanical damage. Moreover, since the electron emission section is formed in the bottom of opening 
of the thick passivation membrane 17, it is hard coming to receive a mechanical damage. Therefore, 
even if it stands a spacer etc. in the case of display production, the thin film type electron source which 
cannot receive a damage easily is obtained. 

[0024] in addition to the effect of example 2 example 1, the example 2 of this invention which can 
prevent line defect generating of a further thin film type electron-source matrix is explained using 
drawing 3 -6 and drawing 12-17 First, at the same process as drawing 3 -6 of an example 1, the lower 
electrode 1 1, the protection insulating layer 14, and an insulating layer 12 are formed in order, and the 
cascade screen of the up bus electrode lower layer 15 further for up bus electrodes and the up bus 
electrode upper layer 16 is formed. 

[0025] Then, as shown in drawing 12, the cascade screen for up bus electrodes is intersected 
perpendicularly in the lower electrode 1 1 according to a phot process and an etching process, and the 
configuration of the 1st up bus electrode 21 which does not intersect the electron emission section, and 
the 2nd up bus electrode 22 which covers the electron emission section and does not touch in the 1st up 
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bus electrode 21 is processed. Etching ********** s the aluminum-Nd alloy of the up bus electrode 
upper layer 16, and W of the up bus electrode lower layer 15 continuously. As for W, etching should 
just use the wet etching in the mixed-water solution of ammonia and a hydrogen peroxide among the 
mixed-water solution of phosphoric acid, an acetic acid, and a nitric acid for example, about an 
aluminum-Nd alloy. 

[0026] Next, the insulator layer which shows drawing 13 and turns into a passivation membrane 17 like 
is formed in the same way as an example 1 . 

[0027] Then, as shown in drawing 14, opening of the portion which a part of electron emission section, 
the electron emission section circumference to which the up electrode 13 formed later contacts the 2nd 
up bus electrode 22 and 1st up bus electrode 21, and a part of both of the 2nd up bus electrode 22 expose 
is carried out to a passivation membrane 17 according to a phot process and an etching process. 
Processing should just use the same technique as an example 1. 

[0028] Wet etching of the up bus electrode upper layer 16 of the portion which both [ a part of] the 
electron emission section and a part of 1st up bus electrode 21, and the 2nd up bus electrode 22 expose 
as succeedingly shown in drawing 15 is carried out in the mixed-water solution of phosphoric acid, an 
acetic acid, and a nitric acid. Although this etchant ********** s aluminum alloy, W of the insulator 
used for a passivation membrane 17 and the up bus electrode lower layer 15 hardly ********** s . 
Therefore, it is accepted up bus electrode upper 16, and ********** s by the high selection ratio. 
Therefore, to a.passivation membrane 17, the up bus electrode upper layer 16 retreats inside, and the 
eaves-like passivation membrane 17 is formed. 

[0029] Next, as shown in drawing 16, W of the up bus electrode lower layer 15 of the electron emission 
section is ********** e d according to a phot process and an etching process, and opening of the electron 
emission section is carried out. Under the present circumstances, electric contact of the up electrode 13 
formed later and the 2nd up bus electrode 22 can be taken by processing it so that W of the up bus 
electrode lower layer 15 may extend in an electron emission section side from the up bus electrode 
upper layer 16 and a passivation membrane 17. Under the present circumstances, the portion which a 
part of 1st up bus electrode 21 and a part of both of the 2nd up bus electrode 22 expose protects by the 
resist, and it is made for W of the up bus electrode lower layer 15 not to **********. 
[0030] Finally spatter membrane formation of an up electrode layer is performed. Thickness is several 
nm, using the cascade screen of Ir, Pt, and Au as an up electrode 13. Here, it could be 3nm. The cross 
section of the thin film type electron source after forming an up electrode layer to drawing 17 is shown. 
The formed thin up electrode 13 contacts W of the up bus electrode lower layer 15 which extends in an 
electron emission section side, and serves as the structure where electric power is supplied from the up 
bus electrode upper layer 16 and a passivation membrane 17 while being cut with the level difference of 
opening of a passivation membrane 17 and dissociating for every electron source. Therefore, the phot 
process for up electrode 13 processing becomes unnecessary, and contamination by the resist is lost. 
Moreover, the up electrode layer disconnected with the level difference of opening of a passivation 
membrane 17 is formed also in the portion which a part of 1st up bus electrode 21 and a part of both of 
the 2nd up bus electrode 22 expose. This film connects electrically the 1st up bus electrode 21 and the 
2nd up bus electrode 22. The thickness of the up electrode 13 can control the resistance of a connection 
by controlling the size of opening to indicate it in drawing 17 as nm order, since it is thin to about 
kohms. That is, each electron source is connected with the 1st up bus electrode 21 through a thin film 
resistor 23 in circuit. 

[0031] Like an example 1, the composition sections other than up electrode 13 are covered with the 
thick passivation membrane 17, and the thin film type electron source of this example becomes strong 
on a mechanical damage. Moreover, since the electron emission section is also formed in the bottom of 
opening of the thick passivation membrane 17, it is hard coming to receive a mechanical damage. 
Therefore, even if it stands a spacer etc., the thin film type electron source which cannot receive a 
damage easily is obtained. Furthermore, each electron source is electrically connected through a thin 
film resistor 23 from the up stripe bus electrode 21 used as a feeder. Therefore, since voltage is 
impressed to a thin film resistor 23 even when a thin film type electron source connects too hastily and it 
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becomes a defect, applying normal voltage to other thin film type electron sources can be continued, and 
it is hard to generate a line defect. Moreover, since a high current flows, the thin film resistor 23 which 
consists of a thin up electrode 13 soon can be damaged by fire, and a short circuit defect can separate a 
defective part completely. It stops therefore, producing a line defect completely. 
[0032] In addition, although this example used a part of up electrode layer as a thin film resistor, it may 
leave W film of the thin film resistor 15 which consists of a part of composition section of the 1st up bus 
electrode 21 and the 2nd up bus electrode 22, for example, an up bus electrode lower layer, and may 
process a thin film resistor. In this case, in the case of etching of drawing 12, the up bus electrode lower 
layer 15 does not ********** ? but is processed like drawing 18 by performing a phot process and an 
etching process separately. Since the up bus electrode lower layer 15 does not carry out the stage piece 
of the up electrode 13 and it forms thinly with about lOnm of numbers from several nm, the resistance 
of a connection is controllable by controlling a size to about kohms. 

[0033] The example 3 of the display using example 3 this invention is explained using drawing 19 -24. 
Since an ashing process is unnecessary and electron emission efficiency is high when the thin film type 
electron source of the example 1 of this invention is used, the display of high brightness and a low 
power can be offered, moreover, the thin film type electron source which cannot receive a mechanical 
damage easily — since — since it is hard to receive a damage even if it stands a spacer, the position 
control of a spacer is easy, and the high display of the manufacture yield can be offered Moreover, it is 
easy to optimize the arrangement place of a spacer, and the display with which a spacer is not 
conspicuous can be produced. When the thin film type electron source of the second example of this 
invention is furthermore used, the thin film type electron-source matrix which a line defect does not 
produce because each electron source has a thin film resistor is realized, and the manufacture yield can 
offer high display. 

[0034] Here, it explains focusing on the case where the thin film type electron source of an example 1 is 
used. When the thin film type electron source of an example 2 is used, the manufacture method of 
display is the same. 

[0035] According to the technique of an example 1, a thin film type electron-source matrix is first 
created on a substrate 10. The plan of the thin film type electron-source matrix of a dot and the cross 
section were shown in drawing 19 (3x3) for explanation. However, the thin film type electron-source 
matrix of the number corresponding to the number of display dots is formed in practice. Moreover, 
although an up electrode layer also covers a passivation membrane 17 top with the thin film type 
electron-source substrate of this invention, only the portion which is functioning as an up electrode 13 
for explanation is expressed as the plan of this example. Moreover, in this example, the laminated 
structure of the up bus electrode lower layer 15 and the up bus electrode upper layer 16 is summarized 
as an up bus electrode 18, and is displayed. 

[0036] Although examples 1 and 2 did not explain, when using a thin film type electron-source matrix 
for display, the electrode edge of the lower electrode 1 1 and the up bus electrode 18 must expose an 
electrode side for circuit connection. For that purpose, it is made to carry out the mask of the electrode 
edge in the case of a passivation membrane 17 and membrane formation of the up electrode 13. When 
forming a passivation membrane by the applying method, electrode- terminal **** is performed in the 
case of etching which opens opening of a passivation membrane. 

[0037] Creation of a display side substrate is performed as follows (drawing 20). The glass of a 
translucency etc. is used for a face-plate 110. First, the black matrix 120 is formed in order to raise the 
contrast of display. It applies to a face-plate 1 10 the solution which mixed PVA (polyvinyl alcohol) and 
the ammonium dichromate, and after the black matrix 120 irradiates ultraviolet rays and exposes them in 
addition to a portion to form the black matrix 120 in, it removes a non-exposed portion, and the solution 
which melted the graphite powder there is applied and it forms it by carrying out the lift off of the PVA. 
[0038] Next, the red fluorescent substance 1 1 1 is formed. After irradiating ultraviolet rays and making 
the portion which forms a fluorescent substance after applying the solution which mixed PVA 
(polyvinyl alcohol) and the ammonium dichromate to the fluorescent substance particle on a face-plate 
110 expose them, a stream removes a non-exposed portion. Thus, the red fluorescent substance 1 1 1 is 
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patternized. A pattern is patternized in the shape of [ as shown in drawing 20 ] a stripe. Similarly, the 
green fluorescent substance 1 12 and the blue fluorescent substance 1 13 are formed, as a fluorescent 
substance - red - Y202 S:Eu (P22-R) - green - ZnS:Cu and aluminum (P22-G) -- what is necessary is 
just to use ZnS:Ag (P22-B) blue 

[0039] Subsequently, after carrying out filming by films, such as a nitrocellulose, the thickness 75 nm 
grade vacuum evaporationo of the aluminum is carried out, and it is considered as the metal back 1 14 at 
the face-plate 110 whole. This metal back 1 14 works as an accelerating electrode. Then, a face-plate 1 10 
is heated at about 400 degrees C among the atmosphere, and the organic substance, such as a filming 
film and PVA, is decomposed thermally. Thus, a display side substrate is completed. 
[0040] Thus, the surrounding frame 1 16 is sealed for the display side substrate and substrate 10 which 
were manufactured through a spacer 30 using frit glass 115. The portion equivalent to drawing 19 of the 
display panel stuck on drawing 21, the A- A cross section of 20, and a B-B cross section is shown. The 
distance between the face-plate 1 10-substrates 10 sets up the height of a spacer 30 so that it may be set 
to about l-3mm. A spacer is stood on the passivation membrane 17 covered with the film of the up 
electrode 13. A spacer 30 arranges glass [ of a tabular ], or the product made from ceramics between the 
up bus electrodes 18. In this case, since a spacer is arranged under the black matrix 120 by the side of a 
display substrate, a spacer 30 does not check luminescence. Therefore, it is hard to produce degradation 
of the quality of image by existence of a spacer 30. Although it was easy to produce the damage of a thin 
film type electron source in the conventional thin film type electron-source matrix in order to stand a 
spacer 30 on the protection insulating layer 14 which consists of an oxide film on anode the 
configuration of the above spacers 30, and in arrangement, since it is covered with the passivation 
membrane 17, it is hard to produce the damage by standing a spacer 30 in this example. 
[0041] What is necessary is here, to be the range which mechanical strength bears in practice, to reduce 
the number of sheets (density) of a spacer 30, and just to stand every other cm generally, although the 
spacer 30 is altogether stood between every dot which emits light to R (red), G (green), and B (blue), 
and the up bus electrode 18 for explanation. 

[0042] Moreover, the book of being hard to receive a damage even when using a support-like spacer and 
a grid-like spacer although this example did not describe 

[0043] the sealed panel is exhausted to the vacuum of about 10 to 7 Torrs, and has been stopped It stops, 
a getter is activated the back and the vacuum in a panel is maintained. For example, in the case of the 
getter material which makes Ba a principal component, a getter film can be formed by high-frequency 
induction heating etc. Moreover, you may use the un-evaporating type getter which makes Zr a principal 
component. Thus, the display panel using the thin film electron source is completed. 
[0044] Thus, in this example, about l-3mm and acceleration voltage impressed to the metal back 1 14 
since it is long are made as for the distance between a face-plate 1 10 and a substrate 10 to 3-6kV and the 
high voltage. Therefore, the fluorescent substance for cathode-ray tubes (CRT) can be used for a 
fluorescent substance as mentioned above. 

[0045] Drawing 22 is the schematics to the drive circuit of the display panel which carried out in this 
way and was manufactured. The lower electrode 1 1 is connected to the lower electrode drive circuit 40, 
and connects the up bus electrode 18 in the up electrode drive circuit 50. m-th lower electrode 1 1 Km 
and n-th up bus electrode 18 The intersection of Cn will be expressed with (m, n). The about 3-6kV 
acceleration voltage 60 is always impressed to the metal back 1 14. 

[0046] Drawing 23 shows an example of the wave of the generated voltage of each drive circuit. At time 
tO, since any electrode is voltage zero, an electron is not emitted, therefore a fluorescent substance does 
not emit light. It sets at time tl and is the lower electrode 11. About the voltage set to Kl -VI, it is the 
up bus electrode 18. The voltage which becomes +V2 is impressed to CI and C2. Since voltage is 
impressed between an intersection (11) and the lower electrode 1 1-up electrode 13 of (1, 2) (V1+V2), if 
(V1+V2) is set up more than electron emission starting potential, from the thin film type electron source 
of these two intersections, an electron will be emitted into a vacuum. After the acceleration voltage 60 
impressed to the metal back 1 14 accelerates, incidence of the emitted electron is carried out to a 
fluorescent substance, and it makes it emit light. In time t2, if the voltage which becomes 1 1 lower 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/11/2003 



Page 8 of 8 



electrodeK2 -VI is impressed and the voltage which becomes 18 up bus electrodeCl V2 is impressed, 
an intersection (2 1) will light up similarly. Thus, the picture or information on desired can be displayed 
by changing the signal impressed to the up bus electrode 18. Moreover, a picture with gradation can be 
displayed by changing suitably the size of the applied voltage VI to the up bus electrode 18. Impression 
of the turn over voltage for opening the charge accumulated in an insulating layer 12 is all the lower 
electrodes 1 1 here. - After impressing VI, it carried out by impressing -V3 1 to all the lower electrodes 
1 1 V3 and all the up bus electrodes 18. 

[0047] Especially when the thin film type electron source of the example 2 of this invention is used, 
output resistance of the up electrode drive circuit 50 is made low resistance from the thin film resistor 23 
to which it is added by each thin film type electron source. The equal circuit is shown in drawing 24. In 
this case, since voltage is impressed to a thin film resistor 23 even when a thin film type electron source 
connects too hastily by defective generating, voltage is impressed to other normal thin film type electron 
sources, and a line defect does not arise. Therefore, the manufacture yield can offer high display. 
[0048] 

[Effect of the Invention] According to this invention, an ashing process is unnecessary and the display of 
the high brightness and low power which used the thin film type electron source with high electron 
emission efficiency can be offered. Moreover, since it is the thin film type electron source which cannot 
receive a damage easily even if it stands a spacer, arrangement of a spacer is easy and can offer the high 
display of the manufacture yield. By furthermore optimizing arrangement of a spacer, a spacer is not 
conspicuous and the high display of quality of image can be offered. Moreover, by making it low 
resistance using the thin film type electron-source matrix which added the thin film resistor to each 
electron source from the thin film resistor to which the output resistance of an up electrode drive circuit 
is added by each thin film type electron source, since it is hard coming to generate a line defect, display 
with the still higher manufacture yield can be offered. 



[Translation done.] 
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-£©£#>, A^-ya >^17(C^L, ±g&A , xm®± 
HlStfftMCftaU Ett©Ax^—>3 >Bll7*t»J* 

[0 0 2 9] 'A\Z, 016»C^-T«k5t*MS. X-y?- 

l7f>^U *PttHi«*BlClT-&. -©{£, ±gBA 

7. n&ym 1 5©w#±gBAxa® ±® i6&£Wi>"<- 

22©«mW»ttStSC:i:*<-e*5. £©P8. M? 1 ©± 

®n7,%m\(D-$i>tn 2 ©±$nx«g22©-a&©ffi 
s 1 5 ©wa*x y ? > ^ $ n& n «fc 5 icr -5 . 

[0 0 3 0] ««C±»«ttBIOX/ty^jaaBS:ff 3. 
±SSSffil3i:LTtt«sjA«Ir. Pt . Au©fJt®8££fflH 
MJPte8nnre*3. ^CT«3nmtLfc. Hl7t;:±g&m 

±SBAxmiI±J116£«fctfA 3 >BMl7<fcr)fr? 

ftaia8iMC3ia-r4±a/'<x*ffiTHi5owt»tt^. 

©*Hi«5t&0. UyX h£J:*»ft*tfc<ft 
-5. Sfc. Mll©±8i5A*xm«21©-g&<!:$g2©±gBA* 
xmS22©-g|5©if M<&tiitZ>%tt\Z t)A ->^- -> 3 

n*. £©$!«. gl©±SBA*X«ffi2lim2©±8i5A 
X^S22&«mWlZ^-T-5. ±ffitt&13©IKfflinin:* 
-y-iii^©T. 0l7(^-r«k9tcBBnSR© 1 tft*W 



ifi-Vti. -T/ito-B. HBttK. £«?-iSW<$Mllffitt23 

[0031] *%«sffl©ffiB3!tt?&iii. 3ys#j 1 tn 

® (Z±g|5«S 1 3EWO«riE»^JPt ->^- -> 3 >K1 7 
05 CfcBtftSSftT*?). ^*:*M^-5?l:«<a; 
5. S?*lli8feSl);V^-: ^3>l&17©08a 
gK©(Slc^fi£^n-5fc«6. ;*#x#jl/ftyx-;yttgtt 

10 S&«8,fcft-5±gSX h7-f 7A , xm&2l7j»<E)SiggjgSi23 
L*R& £ fco t> . aH868i23 # 

[0 0 3 2] **%flli±ffi«ra©--ffi£ffK 
tttttLTffl^fc**. *1©±»/XX*«21. g§2©± 

20 */*X«flK2©«J$»©-«^SttS*flttttt. «Atf 
±»AX«ffiTSl5©WH£SLT»MStt£aaiLT 
t)«tU. •^©^tt012©x>>9 1 >^©^ ±g&A'XS 
®T115«X<y^>^-e-r. »Jjfc*MS. X~,7># 
Ig^rfTPdtlCiO. HlSWi^tJOI-TS. ±Si5A 

25 X«ttT«15tt±a5*ai3*awnS*&^fc«>. »nra 

•5. 

[0 0 3 3] *SS0iJ3 
30 *56WS:fflt»fc^SH©*Jfi«sJ3^019~24*fflUT 
H9fr*. *£H©$IIOTl©*KI!«?fl&ffl»fc« 

35 ©T-. X^— y-SrSTTfe^-^SSltSl^fefeX^ 
— tf©&HfHSf#®aT. SSjg*@«3©iSt^*SS* 
Sfc. X^— 9-©gafi*Rfr£giI{fcl^1- 
<. x^— y-©Bl5[fea^^gB*fPST$-5. 

40 &H : f!l^SMffi^$Wr'5ca:T^X|i(g©4i;&^® 

isii^asThij^xsiiab. ^ja^so^s^s^ 

[0 0 3 4] CCTtt. ^IfiWiroilWBS^jS^ffl^ 

45 ^t^t)S^gE©Siii7jrStt|Blt$T-feS„ 

[0 0 3 5] smJEM 1 O^J*CLfc**oTS«10± 

19i;li (3X3) K-y h©SIMS«^V h U ^X©¥® 
0. WrHBH&iSLfc. fib. ^BttSSHyhRKjltlt; 
50 LfcS©sfg^m : FM-7h'Ji'X^^n)ot-S„ Sfc. * 
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->3 >Kl7±t>«B-rs««. **««©¥ffiH-e»±RM 

X««±Sl6©lSJB«ifi£±S/*X*ffl8iLTiE£«> 

[0 0 3 6] *JSm*3<fctf 2T»4IMiL&a»oJfc**. 

mSll. ±»AX«Sl8O«««ll«»40B»«!©fcJ& 

«, /1>^-->3 >|®17, ±g&mJI13©fi£M©t&H4, € 
«*tt£vX*T4J:3fcTS. /tv-^-->3>J£lft& 
^TttTfifiWrSW^tt. /ti/^-S/g>|)tOBIlP««rBI 

[003 7] *S«HS«©ffrfctttt"F© J: 5 leff 5 (0 
20) . ®«110l::ttjgfttt©#7X&<!:ftfflV».S. £ 
T, *jpgH©:3>h7Xhft±tfSS«T:?*7V*V 
MJ£ X120ftft5)£-fS. 75-;/i7TMJ?X120l4, PV 
A (jp'Jt-^T^n-JW iS^DAK7> ; E- r >A 

[0 0 3 8] jfcKjSsfiftjtftins^-rs. mK&m 

fBtt* K«« ft U T * *fc 

ft, *^7tS?»fttiS*T-|^£1- S. £©«fc SCUTES 

14, 0ij x If ICY,0,S : Eu (P22-R) , m& (C 2nS : Cu , A 1 (P2 
2-€).Wfi(C2nS:Ag(P22-B)ftffl^tl««fc^„ 
[0 0 3 9] zhD-fc*n-X&t'OgT7-f 

*5>^Lfc«, ®«iio^*icAift, mmn mmmm 
mmW£tLxm<. E&noft*m4'400 , c*i 
#«?-rs. crocks (;ut, ftRtts&tf^ft-rs. 

[0 0 4 0] ^OJ:3K:LT«fPLfc3i*«S«taME 
10<hftX^— tf30ftftU fflffl©#=116ft7'J •;/ h#7 
XU5ftfflt>T»SfT*. B21K:W0 
;KOBI19. 2O©A-At0r®, B-BISfE[CffiSTS§15«-ft^ 
To H«110-S«10W©Elittl~3iira8«K:tt-&J:3 
ICX^— y-30ro^SftR^TS. X"*— !H4±g|$m®13 

9-3014, 0W*tR«©#7XJH£fctt-fc5 5-y* 
xg!ft±gp/\*x€®i8p n itc@BH-rs. x^- 
-*#3l7p3S«ffl'l©7* 7 -v * T HJ ? X l20WTl-SSHc? 



nafcfe. X^— W0*»«3tSHSL»H. bfc^o 
££*©i$J)ii!^ iHV h 'J ? XT14. ±8B©t£&X^- 

05 JB14±KX"<— t»0S4T*fc«>. SKSm^K©*'* 
-^tW*ot*i. **SS«fi)-ei4/'1->' , <-x3 > 
$l7T8Effi;*ftT^3/t#. X^— ^30ft2;T-5^i:lC 
J: -6^-^44 i;t<V». 
[0 0 4 1] ^ClT-«, IftSHOfc*. R (*) , G 

10 (ft) , B (*) KSHttfSFy hff. -f&;b*>±g&A* 
X«ffil8©ffiK£TX"<— tJ-30ftiTTVi-5*i, 3IIS14 

8SM&s#w*.s«ffl-e, x^—t«o©ttft ft 

JS&U ±mcmj$£\ZyLTn\S£i<*. 
[0 0 4 2] ***«Tr»4Jfi' , c&*»ofc*«. Stt 

15 ttOXt— *Ttt©X"<~ U-*«[fflr*»^"T?"b^ 

[0 0 4 3] 3sf»bfe/WH4, 10-'TorrSSOX^tI 

[0 0 4 4] C©«fc3l;:*£!6HT?tt. StK110££gl 
25 OP30ffig|«l~3inii§gi:fi^©T?, *9M\*J ^114 

tcenia-r-5iios«Eft3~6Kvts5«micta5i55. t/t 

ibt, ±^©<fc-5!C, fi%#Cl(4lftS«l« (CRT) ffl 
©<gft#ft&fflT'#£. 
[0 0 4 5] 022l4C©<kp[cLTKf^Lfc^gH/t 

30 **©BiiEI»^©lttMHT**. T*«ail»4T«« 
«HkBB40'v|i«U ±«/'<X«ffl8tt±fflIffBMi 
lsl?&50K:*S«rtS. mSBOTSBmSll Km<h, n#@ 
©±SKA*xmSl8 Cn©£.&ft (m,n) T'&? Chief 
-5. *9M\v £ 1 14lC(43~6KVgft©lJ0Mmffi60ft^ 

35 BtEMaf 5. 

[0 0 4 6] H2314, &igidlHl!S©^4mJE©iS^©- 
fiajftS-T. P#^i] tOT«l»-fn©fl;St)«JE-«?nT*-& 
©-CVfttttfflani*. U;i»bT, fiJt#»45BittL/& 
K Sf^JtHl*5^T, TSBm^ll KUC14-V1&S1B 

40 Eft, ±SR/N*X«S18 CI, C2lCl4+V2&3mmftEn 
Sn-r-5. 3c* (1,1) , (1.2) ©Ta5€Sll-±SI5m(i 

i3H(it4 (vi + v2) /i^®E^enin^ns©-e, (v 

I + V2) ft« : Fil!HiBI*MIEa±C««UT*JWJ4'. C 
© 2 ^©3?jS© jSf RU^fi** e. t4«?A<K?S * izMLiU 
45 $n*„ K;ai^nfc€^4/^;u/N*yi'ii4icEn»n^fL 
fcipj§mm6oicj;oj)[]ii$tifc?£-, mytmzxfttb. is 

JtS-fr-S. B#Wt2II*J^T, TSBm<Sll©K2lc-Vl/ c i; 
S'lEftEnftPb, ±a!/N*xmjll8<7)CIlZV2/i5mEft 
EPiQl-5<h, |5I^1C$2* (2,1) A«fifft5. C©<te> 
50 1CLT. ±g|?/\*xm)118tzEn)jPt?>fI^ft^AachtC 
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tz, ±a/t^«ai8^©BUD«Evi©**asaiac 

«ffi©HHnitt. ClCl-ettTaWSllC^Tfc-VlSEp 

[0 0 4 7] *36WO*M5W2©»«I!*^i*fflV»fc 
*£tt, *fc±tt«ffBnBtt50att>ftJflM«frftKg 

<„ 024(;:^©«?«|h]&£^-?\ £©ti&. s&iim^ 

[0 0 4 8] 

iLTThy*-is£$:<<m<<mm®m?MU(DT\ x^ 
fc. ftm^sciiiHasts^Lfciittffls^vhu 

±&ttfli^liIB©ffi;b£!il&#*fitI!£ 
tX\ m*MHWkVtZ< <ttiit*>* SSKWS^BO 
[■■©ftWttKfi] 

[01] *58W©»Kffl« : fB©«ljt**-rH-r**. 

[E2] iiKa«7i[©nffKB«9i"BT«ft. 

[0 3] *56iB©»Kffl* : f»©Bfe**-rHT**. 

[04] ^fgBjog^m^aiwMfe&^t-aT-s-So 
[05] *aw©»Rffl« : F»©«ffi**-rHT?««. 
[0 6] *3Ew©»Kffl«?«©»fe*s-ra-e*<5. 
[07] ^wwwKam^sfwsftss-rHTa*. 

[0 8] *5fiW©»i®tf?S[©Hi£*jp'* - H-C*'&. 
[0 9] #3E91©»Kffl«?H©Hft£iKTHT*4. 
[010] **W©»RS!*^R©«ffi*^-rH-e* 
5. 



[011] *56W©»Kfi« : f H©HjS**rHT* 
■5. 

[012] *few©»KS!* : Fasi©«ffi**'rHT?» 

05 [01 3] *«9!©»Kffl« : FS!©»ffi£jS-rB-'T?a 
[014] *fgBjj©ifmsm^i!g©Sffi$S1-0T-fe 

5. 

[015] *«W©»Ri!*^«[©B»S*-rHl?* 
10 S. 

[016] *ftH®ftfl|Mro©Mi*«*rHT^ 
5. 

[017] »©«tt**-rHTf* 
•5. 

15 [01 8] *«w©awa!« : F«©«tt**-rHT» 
s. 

[019] *«W©»RS!*?jB*fflt>fcaSSB©» 
te^S-T0T'fe-5o 
[02 0] *%&©gftt£!«?ii$fflfr>fc&K£«©H 
20 ft5r*-T0Tfe-5o 

[02 1] *%H©8K£!e?&£fflfr>££*£B©» 

[02 2] *»«*fflHfc**«KT?©BftHB'v©IS 
H£^Lfc0-C<&3. 

25 [02 3] *%w<D%*mmT'<Dm®mi£mK£*Lrz 

0T-&-5. 

[02 4] *%9J©Mllffift&ttl,fcff|g£tt?&£« 
©^<JBIe1SS0T-*So 

[ft^ffllKHJ!] 

30 10- • - SIS, 11- • -T**S. 12- • 13 

• • -±««S. 14- • -ftaf&ftJB. 15- • -±«/X 
X«ffiTJI, 16- • • ±SBAX«jI±H, 17- • - Hi/ 
^->3>8, 18- • • ±»U1I. 19 - • • UyX 

hK. 20- • 21- • • MS 1 ©±g&A*xmiS. 22 

35 • • • *2©±*/tX««. 23- ■ -WRtttt. 30- • 

• X"*~ tf. 40 • • • Tgl5S«iiKEf)tHlK, 50 • • • ±« 
mss^KiEiiS, 60- • -Jnjsmm. 110- • -ffi«. 111 

• • -^fi®7tft, 112- • -Sfiffijtft. 113- • •* 
fiSftft. 114- • '*9)Mv2* 115- • 

40 #5X. 116- ■ - fit. 
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(72)5B9!# £JI| «- F^-A(##) 5C031 DD17 

3?W»Bfi:**^»I-bTB * 30 5C032 CC10 

SC^aBStUfPBfHSLW^tBfW 5C036 EE01 EE14 EE19 EF01 EF06. 

<72)$e9i# mm EF09 EG02 EG12 

^a5H»#m*^^a— TB280#ifi 5C094 AA10 AA22 AA42 AA43 BA32 

*adthHStBff0f+*W*Hfl'i BA34 CA19 DA12 DA13 EC03 

35 FAOl FA02 FB02 FB15 GBIO 
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